To investigate oleic acid biodegradation, 7 strains of Aspergillus niger were tested with 3 different types of Czapex-Dox broth (CzDB) medium containing oleic acid, and their metabolic abilities to decompose the fatty acid into carbon dioxide and water were compared. When the fungal strains were grown in the CzDB media with both 14C-labeled and non-labeled oleic acid, A. niger YMC 0100 and YMC 0322 oxidized more than 58% of the supplied substrate within 72 h. The addition of saccharose as an additional carbon source substantially reduced the biodegradation of oleic acid to the point that all the strains showed less than 4% degradation.
many microbodies (peroxisomes) that are scattered throughout the cytoplasm of the cells (Valenciano et al., 1996 and 1998) . In spite of a very broad range of studies on the microbial degradation of fatty acids, most investigations have not focused on a single microorganism that grows in the normal environment, but on undefined mixed microbial cultures. This study is intended to detect and compare the potential for oleic acid oxidation by Aspergillus niger grown in Czapek Dox broth (CzDB) medium containing oleic acid and to examine whether the use of saccharose as another carbon source has effects on the fungal degradation of oleic acid or not. Seven strains of A. niger used in this study had been isolated from indoor dust and air and kept as stock cultures in our laboratory. They were all nonpathogenic, and their strain numbers were as follows: YMC (Yonsei Medical Center) 0058, YMC 0061, YMC 0062, YMC 0100, YMC 0160, YMC 0244, and YMC 0322, which were identified by their mycological characteristics (Raper and Fennell, 1965 fungi isolated from vegetable oils. As shown in Fig.  2A , the carbon dioxide production by the A. niger strains grown in Type A medium slightly increased after 48h of incubation. Oleic acid degradation by A. niger YMC 0100 approached about 10% degradation after 48h, and this strain showed considerable oleic acid biodegradation (18%) after 72h. Aspergillus niger YMC 0058 and YMC 0322 also oxidized more than 15% of oleic acid after 72h of incubation, whereas the other 4 strains showed 8% to 13% degradation.
In the case of Type B medium (Fig. 2B) , oleic acid biodegradation was substantially induced after 36 or 48h of incubation. Especially, [14C] CO2 evolution by A. niger YMC 0100 approached a rate greater than 16% already after 24h, and the degradation rate was continuously increased up to 58% until 72h. The biodegradation rate of A. niger YMC 0322 was noticeably increased at 48h, so that the rate after 72h was approximately 10 times greater than after 36 h. After incubation of 72 h, A. niger YMC 0058 and YMC 0062 showed significant oleic acid biodegradation (46 and 44%, respectively) . Aspergillus niger YMC 0061 and YMC 0244 showed 28 to 34% biodegradation after 72h, while A. niger YMC 0160 degraded 15% of the oleic acid. These data suggest that addition of sufficient oleic acid to the media may enhance the levels of oleic acid oxidation by A. niger strains. In relation to this finding, it has been shown that some strains of A. niger could grow using glyceryl trioleate, and the activities of /3-oxidation enzymes in the extracts of triolein-grown cells of A. niger were much more highly induced than in the glucose-grown cells (Baltazar et al., 1999) . Moreover, De Lucas et al. (1997) demonstrated that the ultraviolet-irradiated conidia of A. nidulans were unable to grow on media with carbon sources requiring functional peroxisomes (oleate, butyrate, acetate, or ethanol) , but grew well on media with carbon sources supposedly not requiring such organellae (glucose, glycerol, L-glutamate, or L-proline).
The effect of saccharose as an additional source of carbon on the biodegradation of oleic acid was also examined for the A. niger strains. When the fungal strains were grown in Type C medium (Fig. 2C) , oleic acid was hardly degraded by all the organisms and [14C] CO2 production reached less than 4c/c, even at 72 h after incubation. As previously described by Baumgartner et al. (1999) , the use of glucose as the preferred carbon source has been shown to antagonize fatty acid induction of the peroxisomal /3-oxidation machinery in Saccharomyces cerevisiae. It has been also reported that the activities of all individual /3-oxidation enzymes in a particulate fraction from Neurospora crassa were enhanced in cells after a shift from a sucrose to an acetate medium, and the induction was even more pronounced in transfer to a medium containing oleate as the sole carbon and energy sources (Kionka and Kunau, 1985) . These investigations were consistent with our results, showing that the tested fungal strains preferred saccharose to oleic acid as the carbon source.
From the present results, it would seem that A. niger strains can oxidize oleic acid only when sufficient amounts of oleic acids are supplied to the growth media, and saccharose as another carbon source has been shown to be ineffective in bringing about [14C]CO2 evolution from 14C-labeled oleic acid. In conclusion, Type A media with both 14C-labeled and non-labeled oleic acid gave significantly acceptable results in terms of detecting oleic acid biodegradation, and the use of the media provided a rather simple and rapid method to screen fungi able to produce CO2 from the supplied substrate. The media described here would also be applicable to ecological studies in which biodegradative capabilities of fungi could be compared with those of other microorganisms.
